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Summary

Necessary preparation. The module's studies require knowledge of the master's level computer science
and mathematics courses offered to the students of informatics specialties.

The aim of the course is to deepen knowledge about modeling and metamodeling of complex systems —
cyber-social (organizational) systems (CSS) and cyber-physical system (CPS)s.

Main topics:

» Systems Analysis Methodology: Systems Development Cycles, RUP Model, J.Zachman ISA
Framework, OMG MDA, MDE, Domain Knowledge Based IS Design. Cybernetics: Features of the 1st,
2nd, 3rd and 4th order cybernetics.

* Modeling notation: DFD, UML, IDEF, SysML, BPMN, DMN, SBVR. Transactional workflows.
ACTION method. Modeling and metamodeling of CPS and CSS. Process coordination models.
Modeling of business rules. Enterprise modeling standards and languages: ENV 12204, EPC (ARIS),
BPMN, DMN, UML, SysML, UEML. Autonomic computing systems. Simulation of cyber-physics
systems (KFS): solid models, discrete and hybrid models. KFS cloud modeling. Calculating models.
Process model normalization.

* Practical systems analysis methods and languages, their classification. Structural-functional analysis.
Object oriented system analysis. EPC methodology (Event-Process Chain). Goal-based analysis and
design - GORE methodology. Goal modeling. KAOS method. Goal model decomposition in the Process
Space.

* Data mining methods. Data Cubes.

Process mining methods. Process cubes. Process mining tools: PROM, DISCO, bupaR, Celonis and
others.

* Modeling tools: CASE system architecture, CASE packages Magic Draw, Provision Workbench,
Enterprise Architect, System Architect, ARIS.

* System systems development frameworks DODAF, MODAF, TOGAF, UAF and UPDM for large
systems development.

Practical assignments: a report on specific systems analysis methods and program packages related to
the topic of the dissertation.
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